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During joint field work and in correspondence over several 
years, Dr. Alexander H. Smith and I have mulled over many of the 
relationships between the genera of hypogeous Basidiomycetes. 
One result of these exchanges was a mutual feeling that the type 
species of Rhizopogon subg. Rhizopogonella sect. Fibulatae was 
conspecific with that of the genus Alpova. Meanwhile, I had 
collected several hypogeous fungi in the Pacific Northwest that 
appeared to be new species of Alpova but that could also be 
construed as members of Rhizopogon subg. Rhizopogonella. Dr. 
Smith urged me to critically examine these two groups; the results 
are presented here. The seeds of many of the ideas in this paper 
were planted by Dr. Smith, but development and defence of the 
concepts is solely my responsibility; indeed, he may disagree with 
some of them. 


PHYLOGENETIC CONSIDERATIONS ON THE 
MELANOGASTRACEAE 


From its conception, the Melanogastraceae has included all 
hypogeous taxa that have glebal chambers generally lacking a 
well-defined hymenial palisade and filled with hyphae and basidia 
that gelatinize or autolyse by maturity. Such taxa may represent a 
structurally retrogressive but ecologically progressive evolution 
from families such as the Hymenogastraceae. The fertile tissue of 
the Melanogastraceae is less elegantly organized than that of the 
Hymenogastraceae in having no organized hymenium. On the 
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other hand, the solid, spore-filled gleba is equally or perhaps better 
adapted for spore dispersal through feeding by insects or larger 
animals. 

What constitutes a primitive state in the hypogeous Basidiomy- 
cetes is presently a matter of conjecture. It seems instructive, 
however, to note that the Melanogastraceae has analogues among 
the hypogeous Ascomycetes, which are generally regarded as highly 
specialized derivatives from the Discomycetes. A developmental 
continuum can readily be traced from Geopora with empty cham- 
bers and a hymenium with asci that forcibly discharge spores to 
genera of Tuberales with solid glebae and indehiscent asci formed 
randomly in pockets or veins. The phylogenetic line appears to 
culminate with the Terfeziaceae sensu lato, which has solid sporo- 
carps with chambers filled with hyphae mixed with randomly 
placed asci. 

The Terfeziaceae is clearly polyphyletic, having genera that 
evolved in parallellines from divergent families in the order (Trappe 
1971). So also has it been with the Melanogastraceae sensu lato. 
Thus, in the concept of Mattirolo (1954), the Melanogastraceae 
includes Alpova and Melanogaster, with smooth spores and affini- 
ties to Rhizopogon (Hymenogastrales); Chondrogaster, with ver- 
rucose spores and affinity to Hymenogaster (Hymenogastrales); 
Sclerogaster, with echinulate spores, related to the Hydnangiales; 
and Leucogaster and Cremeogaster, with spore ornaments en- 
closed in a hyaline sheath, not obviously related to any of the 
other hypogeous taxa, (the type species of Cremeogaster is actually 
a Leucogaster). Kobayasi (1957) added the genus Boninogaster, 
which appears related to Hysterangium (Hysterangiales). Zeller 
(1949) would also include Maccagnia and Corditubera, both with 
probable affinity to the Hydnangiales. 

To avoid confounding the various, divergent lines represented 
by these taxa, the Melanogastraceae must be restricted to Melano- 
gaster and Alpova. Most of the other genera are either monotypic 
or little known and are best treated at present as members of the 
described families to which they are related (e. g., Sclerogaster and 
Maccagnia to the Hydnangiaceae). An exception might be Leuco- 
gaster, which may well justify erection of a new order. 


THE RHIZOPOGON-ALPOVA-MELANOGASTER LINE 


The treatment received by the type species of Alpova by Zeller, 
Dodge, and Smith illustrates the close morphological kinship of 
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Alpova to Rhizopogon. The first collection, from Washington 
State, was named Rhizopogon diplophloeus Zeller & Dodge (1918). 
Subsequently, the same species was collected in Michigan and 
designated Alpova cinnamomeus Dodge, the type species of the 
genus Alpova (Dodge, 1931). Zeller (1939a) described the develop- 
mental morphology of A. cinnamomeus, but neither he nor Dodge 
recognized its conspecificity with R. diplophloeus. Alexander 
Smith (Smith & Zeller, 1966) recognized R. diplophloeus asa legiti- 
mate but "peripheral species” to be placed in his subgenus Rhizopo- 
gonella, which, he ventured, "may eventually deserve generic rank.” 

Subsequently, Dr. Smith and I discovered that R. diplophloeus 
and A. cinnamomeus are synonymous. This led to reevaluation of 
the species of the entire subgenus Rhizopogonella, which I have 
incorporated completely into Alpova. Meanwhile, my review of 
the genus Melanogaster revealed some taxa more closely related 
to A. diplophloeus than to the type species of Melanogaster, M. 
tuberiformis Corda. 

The glebal cell walls of Rhizopogon, Alpova, and Melanogaster 
progressively gelatinize in the course of maturation. In Rhizopogon, 
the process is first evident in brachybasidioles and basidia, which 
nonetheless persist in an identifiable state essentially as long as 
the tramal hyphae and after spores detach. In Alpova and Melano- 
gaster, basidia gelatinize and autolyse much more rapidly and often 
cannot be detected even when the spores appear to be immature. 
Except in dry conditions, the glebae of all three genera ultimately 
liquify completely, leaving the spores suspended in slime. 

The Rhizopogon-Alpova-Melanogaster line presents a contin- 
uum of intergrading characters. The characters critical for generic 
separation (Table I) particularly include presence or absence of a 
hymenial palisade, clamp connections, and hyphal stuffing of 
chambers; and spore wall characters, especially coloration, thick- 
ness, laminations, and presence or absence of a basal pore. None 
of these characters seems to be closely linked one to another in the 
line from Rhizopogon to Melanogaster. Thus Alpova includes 
intermediate species with various combinations. 

The gradation from Rhizopogon to Alpova is seen in Rhizopo- 
gon species such as R. hysterangioides A. H. Smith, with a relative- 
ly tangled hymenium of long, narrow cells; and R. melanogastro- 
ides M. Lange, with unusually thickened spore walls. The transition 
is represented in Alpova especially by sect. Rhizopogonella: A. 
olivaceotinctus (Smith) Trappe has filled glebal chambers which 
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TABLE I 


DISTINGUISHING SPOROCARP CHARACTERS OF 
RHIZOPOGON, ALPOVA, AND MELANOGASTER 


Character Rhizopogon Alpova Melanogaster 
Hymenium Present, "tricho- Absent Absent 

dermial type” 

with hetero- 

morphous 

basidia 
Chamber Empty or Gelatinizing Gelatinizing 
contents spore-filled hyphae, basidia, hyphae, basidia, 

and spores and spores 

Clamp Absent or rare? Present or absent Present" 


connections 


Basidiospores 
Color Hyaline to dilute Hyaline to dilute Strongly brown 
yellow or brown yellow or brown to purplish black 


Walls Rarely thicker Rarely thicker Generally thicker 
than 0.5 u than 0.5 u than 0.5 u, often 
laminated 
Base Rounded to Rounded to Truncate, with a 
truncate truncate pore 


? Only R. abietis A. H. Smith has been reported to have clamp connections 
in sporocarpic tissue, and then they are rare (Smith & Zeller, 1966). 
Rhizopogon vinicolor A. H. Smith forms clamp connections on vegetative 
hyphae (Zak, 1971). 

5b Clamp connections are generally not mentioned in past descriptions of 
Melanogaster spp. All that I have seen contain them, but I have not 
personally examined all the described taxa. 


are lined by a palisade that could be the vestige of a hymenium. 
At the other extreme of Alpova are species such as A. mollis 
(Lloyd) Trappe and A. luteus (Zeller) Trappe, which approach 
Melanogaster in all characters but spores. 

Careful reevaluation of certain other described species of Rhizo- 
pogon and Melanogaster may reveal additional taxa that fit more 
properly into Alpova as conceived here. Complete reexamination 
of these genera is beyond my present intent for practical reasons: 
Rhizopogon is a very large, complex genus, and Melanogaster 
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requires detailed anatomical study at all infrageneric levels for 
adequate assessment. 


Alpova subg. Antridium may represent a phylogenetic line from 
Rhizopogon divergent from the Rhizopogon-Alpova-Melano- 
gaster continuum. In that case it should be given generic status. 
Such action would be premature until the two species I assign to 
subg. Antridium are better known from additional collections 
with adequate data on fresh material. 


METHODS AND MATERIALS 


Methods of collection and study were essentially those of Smith 
(Smith & Zeller, 1966). Colors are given by Inter-Society Color 
Council-National Bureau of Standards names (Kelly & Judd, 1955). 
Although in most cases the colors were originally determined by 
use of a good copy of Ridgway (1912), his names are anachronistic 
because well-preserved sets of his color chips are becoming in- 
creasingly rare. The ISCC-NBS system provides synonyms and 
near-synonyms of color names from an array of different color 
dictionaries and chip sets, including Ridgway. The names them- 
selves are descriptive enough in most cases for use without 
reference to a color chart. 


Pieces of selected, freshly collected specimens were embedded 
in paraffin, sectioned by rotary microtome, and stained with saf- 
ranine-fast green by standard methods. Herbarium names are 
abbreviated according to Lanjouw and Stafleu (1964), with the 
addition of SFSC for California State University, San Francisco. 


GENERIC KEY TO RHIZOPOGON, ALPOVA, 
AND MELANOGASTER 


1. Glebal chambers lined with a hymenial palisade and mostly 
empty, but sometimes filled with spores at maturity . Rhizopogon. 

1. Glebal chambers lacking a true hymenium and gel-filled, 

the basidia mostly scattered among gelatinized hyphae that 
fill the chambers in youth . . . . . . Melanogastraceae 2. 

2. Basidiospores strongly yellow-brown to blackish purple, 

the attachment truncate-cupped and pored, the walls 0.5 u 
thick or thicker; clamp connections present . . . Melanogaster. 
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2. Basidiospores hyaline to yellow or light grayish brown, the 
attachment rounded or truncate-cupped but not pored, 
the walls thin or rarely up to 0.5 « thick (2 species with 
hyaline to pale yellow, thick-walled chlamydospores mixed 
with basidiospores); clamp connections present or absent 

Di Kcu e ay Alpova. 


Alpova Dodge, Ann. Mo. Bot.Gard. 18: 461, 1931. 


Melanogaster Corda pro parte, Deut. Flora (ed. Sturm) Abt. III 3/H 
11: 1, 1831. 

= Rhizopogon subg. Rhizopogonella A. H. Smith in Smith & Zeller, 
Mem. N. Y. Bot. Gard. 14: 14, 1966. 


TYPE SPECIES: Alpova cinnamomeus Dodge (= A. diplophlo- 
eus (Zeller & Dodge) Trappe). 


ETYMOLOGY: in honor of Alfred H. Povah, who collected 
some of the paratypes. 


BASIDIOCARPS hypogeous to subhypogeous, globose to ir- 
regular. PERIDIUM well developed, variable in thickness, the 
epicutis often with colored contents that diffuse into the fluid 
of KOH mounts, generally strongly reacting to KOH and FeSO4. 
GLEBA solid, with gel-filled chambers separated by pallid veins, 
the chamber contents pale yellow to yellowish pink, various shades 
of brown or nearly black. Columella lacking. Chambers in youth 
stuffed with hyphae and basidia, both of which gelatinize or auto- 
lyse early in development, at maturity filled with spores embedded 
in gel. True hymenium lacking, but some species with a sterile or 
partially sterile palisade of long, narrow cells lining the chambers 
in youth. BASIDIOSPORES hyaline to yellow or light grayish 
brown, oblong to ellipsoid, obovoid, allantoid, reniform, or irregular, 
in some species truncate but not pored, the walls not more than 
0.5 u thick, smooth. Clamp connections present or absent. 

Alpova characteristically has an unusually variable peridial thick- 
ness, even in single specimens. This variation is due to the intrusion 
of glebal chambers or groups of chambers into the subcutis in some 
places, with gaps in outer chamber placement in others. 

Dodge unfortunately assigned a masculine gender to the genus 
despite the apparently feminine ending of the name he devised 
According to the International Code of Botanical Nomenclature, 
the originally assigned gender must be retained. 
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KEY TO INFRAGENERIC TAXA OF ALPOVA 


. Glebal chambers more than 100 u long, separated by distinct 


veins; thick-walled chlamydospores not scattered among the 
basidiospores . . . . . . . Subgenus Alpova 2. 


. Glebal chambers reviving to ‘less than 100 u long; relatively 


large, thick-walled chlamydospores scattered among the 
smaller, thin-walled basidiospores . . . . Subgenus Antridium 14. 

2. Clamp connections scattered to abundant in peridium 
Section Alpova 3. 

2. Clamp connections extremely rare toabsent from peridium 
Section Rhizopogonella 7. 


. Spores (1.5-)1.8-3(-3.5) u broad . Son RC RACE des de EU d 
. Spores 5-4.5(-6) u broad . . . fase 5 aa! M: 


4. Peridium brilliant yellow in youth, in age fading to ‘dull 

yellow mottled with orange-brown, cells of the subcutis 

occasionally inflated up to 25 u diam; uin brownish 

yellow to brownish black . . . . 4. A. luteus 
4. Peridium light yellowish pink in youth, in age darkening 

to reddish brown or brown, cells of the subcutis mostly 

inflated to 12-50 u diam; gleba pale yellow to olive, dis- 

coloring to reddish brown or tesla when exposed 

or with ageing . . zb ds xs a 


. Spores 4-5.5(-6) x " 8- J2. 2- 2. 8 u, Byalina. ‘to pale ‘yellowish 


brown .. . . . . 1. A. diplophloeus f. diplophloeus 


. Spores (4-)5-6(- 8) x T 5- JL 8-2.4 u, pale yellow 


«Be A diplophloeus t. ‘europaeus 
6. Cells of peridial subcutis mostly much inflated; spores 


6-9(-11.8) x 3-4.5(-6.2) u, not truncate . . . . 3. A. nauseosus 
6. Cells of peridial subcutis only occasionally inflated; spores 
5-6.5(-7.5) x 3-4(-5.5) u, truncate . . . . ... 5. A. mollis 


. Most spores 10-15 u long; fresh gleba slowly reddening when 


exposed . . va SS 


. Most spores shorter than 10 u; -fresh gleba not reddening when 


exposed . . d WEE 
8. Spores aibhvaline, 10- 15(- 17) x 3-4, 5( 5) u. " 
3 3 6. A. rubescens var. ‘rubescens 
8. Spores brown, (8. 5- J10: 43. 5 x 3-4(-5) u 
o: Dew rubescens var. obscuratus 


5 Spores (6- )6.5- 9(- 10. 5); x (2.2 )24- -3 u, many with 2-4 false 
septa in Melzer's reagent or cotton blue. . . . 8. A. olivaceoniger 

. Spores broader in relation to length, with 0-1 false septa in 
Melzer's reagent or cotton blue. . . . so D 

10.Peridium up to 0.8 mm thick, composed of interwoven 
rhizomorphs and fascicles of hyphae . . . 11. A. pachyphloeus 

10.Peridium thinner, composed of individually interwoven 
hyphae or inflated celle; 4 2 2). km o ex oo9 we 11 
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11. Spores (6-)8-10(-12) x 3-4(-5) u; glebal chambers lined with a 


palisade of long cells in youth . . . . . . 9. A. olivaceotinctus 
11. Spores mostly shorter than 8 u or gleba. chambers not lined 
with a palisade . . . Sr M 


12. Spores yellow to yellowish brown | in age, ` minutely ‘but 
distinctly truncate; gleba brownish black at maturity . 
3 - 13. A. microsporus 
12. Spores hyaline, not truncate; gleba. light brown at maturity 
E . 13 
15. Peridium with many ‘cells ‘inflated to 830 us : glebal chambers 
rounded. . . UR 10. A. alexsmithii 
15. Peridium lacking greatly inflated cells; glebal chambers laby- 
rinthiform . . . a ko x ox MA A piceus 
14. Peridium ML of appressed, interwoven hyphae Ca 
: . 14. A. klikae 
14. Peridium. verrucose ‘from: fascicles of erect hyphae. s 
- 15. A. superdubius 


Alpova subgen. Alpova 


= Rhizopogon subg. Rhizopogonella A. H. Smith in Smith & Zeller, 
Mem. N. Y. Bot. Gard. 14: 26, 1966. 


Glebal chambers generally 200 u or more long, separated by 
distinct tramal veins. Chlamydospores not scattered among basi- 
diospores. Clamp connections present or absent. 


Alpova subg. Alpova sect. Alpova 


= Rhizopogon subg. Rhizopogonella sect. Fibulatae A. H. Smith, Mich. 
Bot. 3: 16, 1964. 


Clamp connections scattered to abundant in peridium. 


1. Alpova diplophloeus f. diplophloeus (Zeller & Dodge) Trappe and 
A. H. Smith comb. nov. Pl. 55, Figs. 1-4; Pl. 57, Fig. 9; Pl. 58, Fig. 13. 


z Rhizopogon diplophloeus Zeller & Dodge, Ann. Mo. Bot. Gard. 5: 
8, 1918. 

= Alpova cinnamomeus Dodge, Ann. Mo. Bot. Gard. 18: 461, 1931. 

- Rhizopogon parvisporus Bowerman in Bowerman & Groves, Can. 
J. Bot. 40: 239-240, 1962. 

- Rhizopogon pachyphloeus Zeller & Dodge sensu A. H. Smith & 
Zeller, Mem. N. Y. Bot. Gard. 14: 30, 1966. 


ETYMOLOGY: Greek, diplophloeus ("double bark"), referring 
to the two differentiated layers of the peridium. 
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BASIDIOCARPS 6-30(-45) mm diam, mostly subglobose to ovoid 
but sometimes pulvinate or irregularly lobed. PERIDIUM up to 
1 mm thick, in youth finely pruinose and pallid, soon becoming 
light yellowish pink, then reddish brown to yellowish brown, and, 
at maturity, smooth and reddish brown to strong brown; where 
bruised soon changing to deep reddish orange or deep reddish 
brown; in cross section light yellow to yellowish brown; when 
dried, dark brown to dark reddish brown, often olive tinged or 
mottled with lighter shades; rhizomorphs when present concolor- 
ous, sparse, fine, appressed. GLEBA sticky-gelatinous, with gel- 
filled chambers 0.5-3 mm broad separated by pale yellow veins; 
chambers contents in youth pale yellow to olive but soon discolor- 
ing to reddish brown or orange brown when exposed, near maturity 
brownish orange to reddish brown and darkening only slightly or 
not at all when exposed, when dried yellowish brown to brownish 
black. ODOR fruity at maturity. KOH on peridial surface quickly 
yellow brown, soon darkening through reddish brown to black; on 
inner peridium in cross section pink; on glebal gel negative on 
young specimens and dark brown on mature specimens. FeSO4 on 
peridial surface quickly olive darkening to olive black; on inner 
peridium in cross section green; on glebal gel olive to greenish 
black. 

SPORES 4-5.5(-6) x (1.8-)2.2-2.8 u, ellipsoid to oblong or occas- 
ionally allantoid to reniform or subangular, the walls slightly 
thickened at maturity, smooth; in KOH falsely septate at maturity, 
hyaline to pale yellowish brown singly, yellowish pink to yellowish 
brown in mass; in Melzer’s reagent yellow singly, light to dark 
brown in mass; in cotton blue walls strongly cyanophilic in youth, 
weakly at maturity. BASIDIA borne among gelatinizing hyphae 
stuffing the chambers, clavate, 10-16 x 4-5 u, hyaline, thin-walled, 
readily collapsing and by maturity autolysed, 4-8(-11) spored. 

PERIDIUM: epicutis in youth a tangled trichodermium of pro- 
jecting hyphae 5-12 u diam with yellow to brownish orange walls 
0.5-2 u thick and reddish brown contents that diffuse into the 
fluid of KOH mounts, the end cells often inflated or versiform, 
collapsing with age to leave a tangle of more or less appressed 
hyphae. Subcutis + 400 u thick, of interwoven hyphae 5-12 u diam 
at septa but with most cells inflated to 12-50 diam and with 
thickened, yellow to brownish orange walls near the epicutis grad- 
ing to hyaline, thin walls near the inner layer; inner layer 200-300 u 
thick, of interwoven, hyaline, thin-walled hyphae 4-12 u diam 
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with only a few cells inflated. Clamp connections present. GLEBA: 
tramal hyphae 2-5 (-15) u diam, hyaline, the walls gelatinous- 
thickened with age, subparallel in the mediostratum but interwoven 
and highly gelatinized adjacent to the chambers. 

Distribution, habitat, and season: Abundant along the Pacific 
Coast at relatively low elevations from California to Alaska, also 
recorded from the central Rocky Mountains, Michigan, Northwest 
Territories, and Newfoundland. In the Pacific Northwest invariab- 
ly hypogeous to subhypogeous among roots of Alnus spp., probably 
as a mycorrhizal associate; and elsewhere generally reported from 
moist habitats where Alnus spp. are likely to occur. June through 
December. 

Collections examined: Type: WASHINGTON: San Juan Co., 
Friday Harbor, 4 July 1917, Rhizopogon diplophloeus, Zeller 1306 
(NY, isotype at BPI). Other collections: CANADA--BRITISH 
COLUMBIA: Bandoni 5019 (UBC); C. J. Anastasiou, 15 Oct 1965 
(UBC). NEWFOUNDLAND: DAOM 45792 (type of Rhizopogon 
parvisporus. NORTHWEST TERRITORIES: DAOM 45793. 
UNITED STATES-- ALASKA: Welch 19536 (NY). CALIFORNIA: 
Parks 752, 4620 (NY), 4123 (OSC); Smith 9019 (NY); Thiers 13757, 
13758, 15814, 13819, 14019, 14244, 14554, 14519, (OSC, SFSC), 
21338 (DAOM, SFSC); Trappe 2774 (OSC); Zeller 5704, 8031 (NY), 
8191 (BPI). COLORADO: Wilson 545 (NY). MICHIGAN: C. A. 
Brown Fp 73 (type of Alpova cinnamomeus, MICH); Povah 635 
(BPI, F), 1244 (BPI, F, DAOM). OREGON: Gilkey 224, 774, 1024 
(OSC); Trappe 416, 750, 869, 870, 871, 1032, 1040, 1584, 1618, 
1769, 1789, 2027, 2029, 2073, 2307, 2344, 2382, 2449, 2808, 2888, 
2913, 3014, 3722 (OSC); Wehmeyer & Kauffman, Mt. Hood, 10 Oct 
1922 (MICH); Zeller 2169, 7047, 8181, 8421, 8503 (NY). UTAH: 
Beck F138 (NY). WASHINGTON: Trappe 96, 125, 558, 1771 (OSC); 
Zeller 8182, 8474, 8487 (NY). WYOMING: C. H. Kauffman,7 Sept 
1923 (MICH, NY); Kauffman & Kanouse, 21 Aug 1923, 23 Aug 
1923, 6 Sept 1923 (MICH, NY), 10 Sept 1923 (NY). 

I have sometimes found A. diplophloeus fruiting from pink 
mycelial mats between stones. The mats were intertwined with 
pink-mantled mycorrhizae of Alnus rubra Bong. 

Smith expressed doubts that R. diplophloeus truly differed from 
R. pachyphloeus and urged that I compare both species critically. 
The results of my study of R. pachyphloeus are reported under that 
species recombined as an Alpova. 
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2. Alpova diplophloeus f. europaeus Trappe forma nov. PI. 58, Fig. 14. 


= Melanogaster microsporus Mattirolo, Beitr. Kryptogamenflora 
Schweiz 8(2): 39, 1955 non Velenovsky, Ceské Houby 4/5: 809, 1922. 


A forma typica sporis aliquantum longioribus et angustioribus, 
(4-)5-6(-8) x (1.5-)1.8-2.4 u, et peridio hyphis parietibus tenuibus 
differt. Typus: leg. O. Mattirolo, Italia, Como, Rodero, 1936 (NY). 

ETYMOLOGY: Latin, europaeus, the European form. 

BASIDIOCARPS 15-20 mm diam, irregularly globose. PERIDIUM 
yellowish brown to reddish brown when fresh, dark brown to 
brownish black as dried. GLEBA with gel-filled chambers separated 
by pallid veins, the chamber contents reddish brown. 

SPORES (4-)5-6(-8) x (1.5-)1.8-24 u, ellipsoid to oblong or 
occasionally subangular, fusoid, or rarely narrowly cylindric and 
long (8 x 1.5 u), thin-walled, smooth; in KOH pale yellow singly, 
brownish yellow in mass; in Melzer's reagent pale yellow singly, 
brownish orange in mass; in cotton blue walls moderately cyano- 
philic in youth, less so at maturity. BASIDIA borne among gelatin- 
izing hyphae stuffing the chambers, 4-8 spored, not reviving. 

PERIDIUM reviving to about 400 u thickness; epicutis a tangle 
of emergent, deep yellow, thin-walled hyphae, often with inflated 
end cells, the color mostly in the cell contents and diffusing into 
the fluid of KOH mounts. Subcutis of interwoven hyphae 3-12 u 
diam at septa but with most cells inflated to 10-45 u, the hyphal 
walls thin or only slightly thickened. Clamp connections present. 
GLEBA: tramal hyphae hyaline, 5-8 u diam with some cells inflated 
to 10-20 u, the walls much gelatinous thickened. 

Distribution, habitat, and season: Known only from the type 
collection from northern Italy. Subhypogeous in a Castanea-Pinus 
forest at elev. ca. 500 m. Autumn. 

Collection examined: TYPE: ITALY, Como, Rodero, leg. O. 
Mattirolo, 1936 (type of Melanogaster microsporus Matt. non 
Vel., NY). 

Forma europaeus differs only slightly from the typical form of 
A. diplophloeus, as determined from dried specimens: f. europaeus 
has somewhat longer and narrower spores and thinner walls of 
peridial hyphae than f. diplophloeus. No differences in fresh 
characters can be deduced from Mattirolo’s description. 

One might conclude that this taxon is rare in Europe, since it 
has been recorded only once. However, other collections may well 
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be in European herbaria, misidentified as Melanogaster spp. If f. 
europaeus is associated with Alnus spp. as f. diplophloeus appears 
to be, f. europaeus may well be more common than it now seems: 
Alnus thickets are generally not regarded as good habitats for 
hypogeous fungi and therefore are seldom searched. Hopefully, 
future European collections with detailed notes on fresh characters 
will clarify the relationship between the two forms. 


3. Alpova nauseosus (Coker & Couch) Trappe comb. nov. Pl. 58, 
Fig. 15. 


= Melanogaster nauseosus Coker & Couch, The Gasteromycetes of the 
Eastern United States and Canada p. 39-40, 1928. 


ETYMOLOGY: Latin, rauseosus, referring to the nauseous odor 
of the type collection. 

BASIDIOCARPS 10-30 mm diam, subglobose to flattened or 
somewhat irregular. PERIDIUM up to 0.8 mm thick, smooth, light 
brown, darkening with age, where bruised or cut soon changing 
to red or reddish brown, when dried reddish brown to olive brown; 
rhizomorphs few, appressed, concolorous or somewhat darker 
than the peridium. GLEBA gelatinous, with gel-filled chambers 
1-3 mm broad separated by light yellow veins, the chamber contents 
in youth pallid, with age becoming yellowish brown and, at matur- 
ity, brownish black. ODOR penetrating, decaying-fruity. KOH on 
dried peridium instantly black; FeSO4, soon brownish black be- 
coming black. 

SPORES 6-9(-11.8) x 3-4.5(-6.2) u, ellipsoid or, in some speci- 
mens a few fusiform, allantoid, irregularly constricted, etc., not 
truncate but with a short, cupped projection at the attachment, 
walls thin and smooth; in KOH light brownish yellow singly, dark 
brown in mass; in Melzer’s reagent pale orange singly, light yellow- 
brown in mass; in cotton blue young spores cyanophilic, mature 
spores acyanophilic. BASIDIA borne among gelatinizing hyphae 
stuffing the chambers, clavate, 10-15 x 4-7 u, poorly reviving, 
hyaline, thin-walled, 4-8 spored. 

PERIDIUM: Epicutis a tangle of appressed to emergent hyphae 
3-8 u diam with hyaline to yellow walls up to 1 u thick and light 
brown contents that diffuse into the fluid of KOH mounts, the end 
cells often inflated or versiform. Subcutis reviving to 200-300 u 
thick, of interwoven, subhyaline to yellow hyphae 3-10 u diam at 
septa but with most cells inflated to 5-30 u, this layer grading to 
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an inner layer + 200 u thick of interwoven, hyaline, thin-walled 
hyphae 3-6 u diam. Clamp connections present. GLEBA: tramal 
hyphae 2-5 u diam, hyaline, much interwoven, highly gelatinized, 
clamp connections common. 

Distribution, habitat, and season: New York and Massachusetts 
south to North Carolina and Alabama, hypogeous in moist, deci- 
duous woods. August through November. 

Collections examined: TY PE: NORTH CAROLINA: Chapel Hill, 
upper Laurel Hill, 4 Nov 1927, Melanogaster nauseosus, Couch 
8281 (NC). Other collections: ALABAMA: Peters 1156 (F). MASSA- 
CHUSETTS: Sprague 787 (F). NEW YORK: Atkinson 13679 (NY); 
Miller 4345 (NY). NORTH CAROLINA: L. Wehmeyer, Hot Springs, 
22 Aug 1924 (MICH); Couch 5804 (NC). PENNSYLVANIA: Schwei- 
nitz 2210 (as Rhizopogon aestivus, F). VIRGINIA: C. H. Kauffman, 
Chain Bridge, 19 Aug 1919 (MICH). 

Collections of this species have generally been assigned to 
Melanogaster rubescens (Vitt.) Tul. & Tul. or Rhizopogon pachy- 
phloeus Zeller & Dodge, but microscopically it bears little resem- 
blance to either. It is closest to Alpova diplophloeus, from which 
it is readily distinguished by its larger, more highly colored spores. 


4. Alpova luteus (Zeller) Trappe comb. nov. Pl. 56, Fig. 5; Pl. 57, 
Fig. 10; Pl. 58, Fig. 16. 


= Melanogaster luteus Zeller, Mycologia 31: 9, 1939. 


ETYMOLOGY: Latin, luteus ("deep yellow”), the color of the 
fresh peridium. 

BASIDIOCARPS 5-45 mm broad, subglobose to flattened or 
lobed. PERIDIUM 0.2-0.3 mm thick, felty, in youth brilliant yellow, 
with age fading to dull yellow mottled with or nearly completely 
orange-brown to reddish brown, where bruised not staining or 
slowly becoming dull brown, in wet weather lubricous and spotted 
with droplets of brown exudate; when dried dull olive, often brown- 
mottled; rhizomorphs concolorous, fine, appressed, fairly abundant 
near base and widely scattered on sides and top of sporocarp; 
basal mycelium brilliant yellow, massed in soil near sporocarps. 
GLEBA rubbery-gelatinous, with gel-filled chambers separated by 
white to light yellow, meandering veins, the chamber contents in 
youth brownish yellow, at maturity becoming brownish black, 
when dried brownish black. ODOR variously described as mildly 
garlicky to fruity in age. KOH on fresh peridium dark brown, on 
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dried peridium instantly dark reddish brown soon becoming black, 
on fresh gleba dark brown, soon black; FeSO4 on fresh peridium 
light brown, on dried peridium slowly dark brown, on fresh gleba 
quickly greenish black. 

SPORES 4.0-6.5(-8.5) x 1.8-3(-3.5) u, mostly ellipsoid but a few 
fusiform, oblong, reniform, etc., obscurely truncate-cupped, thin- 
walled, smooth; in KOH light yellowish gray to light brownish 
yellow singly, brown to dark reddish brown in mass; in Melzer’s 
reagent pale orange yellow to pale brownish yellow singly, orange- 
brown to dark brown in mass; in cotton blue the walls strongly 
cyanophilic in youth, acyanophilic at maturity. BASIDIA borne 
among gelatinizing hyphae stuffing the chambers, clavate, 8-16 x 
4-6 u, hyaline, thin-walled, bearing 4-8(-12) spores on short, cylind- 
ric sterigmata, autolysing by maturity. 

PERIDIUM: epicutis 20-40 u thick, of appressed, thin-walled, 
yellowish brown hyphae 3-10 u diam, with occasional cells inflated 
up to 25 u, the color mostly in the cell contents and diffusing into 
the fluid of KOH mounts. Subcutis 50-250 u thick, of tightly inter- 
woven, hyaline, thin-walled hyphae 3-8 » diam with occasional 
cells inflated up to 25 u, the walls of hyphae progressively more 
gelatinized near the gleba and confluent with the tramal tissue. 
Clamp connections present. GLEBA: tramal walls 20-50 w thick, the 
mediostratum of subparallel, hyaline, highly gelatinized hyphae 
3-10 u diam, near the chambers interwoven-divergent from the 
mediostratum. 

Distribution, habitat, and season: Cascade and Coast Ranges of 
Oregon to the central Sierras and San Francisco Bay area of 
California at low to middle elevations, a probable mycorrhizal 
associate with Abies spp., Pseudotsuga menziesii (Mirb.) Franco, 
and possibly other Pinaceae. Hypogeous. April through October. 

Collections examined: TYPE: OREGON: Linn Co., Trout Creek 
Camp. 23 Sept 1937, Zeller 8312 (NY). Other collections: CALI- 
FORNIA: Ralph Edwards, Yuba Pass, Sierra Co., 25 Sept 1971 
(OSC, SFSC); Gilkey 914, San Mateo Co., Kings Mtn., leg. S. 
Bellici, 4 April 1955 (OSC); Thiers 2185, Tuolmne Co., Pinecrest, 
22 Oct 1967 (OSC, SFSC). OREGON: Trappe 580, Klamath Co., 
Odell Butte, 15 June 1966 (OSC); Trappe 2722, Benton Co., Bunker 
Hill, 8 June 1971 (OSC). 

Zeller’s (1939b) original description of this species reported 
smaller, darker spores than I have recorded. However, spores of the 
type collection do not conform to Zeller’s description. He cited 
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Melanogaster microsporus Matt. as a synonym. I have treated that 
quite different taxon as Alpova diplophloeus f. europaeus. 


5. Alpova mollis (Lloyd) Trappe comb. nov. Pl. 58, Fig. 17. 
= Melanogaster mollis Lloyd, Mycol. Notes 65: 1047, 1921. 


ETYMOLOGY: Latin, mollis ("soft"), the condition of the sporo- 
carps of the type collection when fresh. 

BASIDIOCARPS 15-40 mm diam, subglobose to somewhat 
irregular. PERIDIUM + 0.3 mm thick, felty, reddish brown, when 
dried dull brown, often mottled with olive or reddish brown; 
rhizomorphs lacking. GLEBA gelatinous, with gel-filled chambers 
separated by pale yellow veins, the chamber contents brownish 
black, when dried black. ODOR disagreeable, rancid at maturity. 
KOH on dried peridium instantly black; FeSO4, quickly dark 
brown, soon black. 

SPORES 5-6.5(-7.5) x 3-4(-5.5) u, mostly broadly ellipsoid but a 
few subangular to reniform, truncate-cupped, the walls thin to 
slightly thickened, smooth; in KOH pale grayish brown singly, 
dark brown in mass; in Melzer’s reagent light brown singly, dark 
brown in mass; in cotton blue cyanophilic in youth, acyanophilic 
at maturity. BASIDIA borne among gelatinizing hyphae filling the 
chambers, 4-8 spored, not reviving. 

PERIDIUM: epicutis 30-40 u thick, of appressed hyphae 4-8 u 
diam with hyaline to yellow, thin to slightly thickened walls, 
occasional cells inflated to 15-30 u diam, and brownish yellow 
contents that diffuse into the fluid of KOH mounts. Subcutis + 
300 u thick, of interwoven, hyaline hyphae 2-8 u diam with occa- 
sional, poorly reviving sphaerocyst-like cells 20-30 u diam, the 
hyphal walls thin near the epicutis but progressively more gelatin- 
ous thickened towards the gleba; clamp connections present but 
not abundant. GLEBA: tramal hyphae 2-6 u diam, interwoven, 
hyaline, the walls gelatinous thickened. Oleiferous hyphae present 
but scattered. 

Distribution and season: Known only from the type collection 
from Wyoming. 

Collections examined: TYPE: WYOMING, leg. Simon Davis, 
Lloyd 46542 (BPI). Other collections: WYOMING: leg. Simon 
Davis, Lloyd 53358 (possible isotype, BPI). 

Zeller and Dodge (1936) cited a Portuguese collection (Lloyd 
05348, BPI) for this species. My examination of the specimen 
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revealed it to be a true Melanogaster with strongly colored, thick- 
walled spores markedly larger than those of A. mollis. 


Alpova subg. Alpova sect. Rhizopogonella (A. H. Smith) Trappe 
comb. nov. 


= Rhizopogon subg. Rhizopogonella sect. Rhizopogonella A. H. Smith, 
Mem. N. Y. Bot. Gard. 14: 27, 1966. 


TYPE SPECIES: Alpova olivaceoniger (A. H. Smith) Trappe. 

ETYMOLOGY: Rhizopogonella, Latinized diminutive of the 
generic name Rhizopogon, i. e. "little Rhizopogon;" by custom 
generally used to indicate some relationship of the taxon with the 
diminutive name to that with the original name. 

Clamp connections absent or very rare. 


6. Alpova rubescens var. rubescens (Vittadini) Trappe comb. nov. 
Pl. 58, Fig. 18. 


= Octaviania rubescens Vittadini, Monogr. Tuberacearum p. 18, 1831. 
= Melanogaster rubescens (Vittadini) Tulasne & Tulasne, Fungi Hypo- 
gaei p. 96, 1851. 


ETYMOLOGY: Latin, rubescens ("turning red"), referring to the 
reddening of the fresh gleba when exposed to air. 

BASIDIOCARPS 10-30 mm diam, subglobose to irregular. PERI- 
DIUM reviving up to 0.7 mm thick, smooth, brown, when dried 
dark brown. GLEBA gelatinous, with rounded chambers separated 
by veins that are pallid in youth but discolor through yellow to red 
when exposed, at maturity dark red; chamber contents pallid in 
youth, at maturity dark brown, when dry dark brown. ODOR 
rancid or of mustard. KOH on dried peridial surface, instantly 
black; FeSO4, quickly black. 

SPORES 10-15(-17) x 3-4.5(-5) u, mostly subcylindric with a 
truncate-cupped attachment but some irregularly constricted, 
bent, forked, knobby, etc., the walls thin or slightly thickened, 
smooth; in KOH pale gray singly, yellowish brown in mass; in 
Melzer's reagent pale yellow singly, orange-brown in mass; in 
cotton blue cyanophilic in youth, acyanophilic at maturity. BASI- 
DIA borne among gelatinizing hyphae that fill the chambers, 
poorly reviving, clavate, 4-8 spored. 

PERIDIUM 400-700 u thick; epicutis 30-40 u thick, of appressed 
hyphae 2-5 u diam with yellow walls + 0.5 u thick; subcutis abruptly 
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differentiated as interwoven, hyaline to light yellow hyphae 4-10 u 
diam at septa but with most cells inflated to 10-30 to give tissue 
a cellular appearance, the walls 0.2-1 u thick; no clamp connections 
seen. GLEBA: tramal hyphae 2-6 u diam, hyaline, strongly gelatin- 
ized. 

Distribution: northern Italy, rare. Widely reported elsewhere but 
mostly on the basis of misidentified collections. 

Collections examined: ITALY: Como, Rodero, leg. 0. Mattirolo, 
Oct 1905 (BPI as Lloyd 53360, NY, TO). 

This species has been the subject of widespread confusion which 
will persist until a type is designated. I have not seen any of 
Vittadini's original specimens, but Mattirolo's collection is from 
the same geographical area and his description (Mattirolo, 1954) 
accords with that of Vittadini. The spores are longer than reported 
for Vittadini collections by Lange (1956). 


M 


. Alpova rubescens var. obscuratus (Svrček) Trappe comb. nov. 


- Melanogaster rubescens var. obscuratus Svréek, Flora CSR, 
Rada B 1: 797, 1958. 


ETYMOLOGY: Latin, obscuratus ("darkened"), referring to the 
relatively dark color of the spores. 

Differing from the type variety in having dark brown, narrowly 
cylindric, truncate, often irregularly shaped spores (8.5)10-13.5 x 
3-4(-5) u (Svréek, 1958). 

DISTRIBUTION: Known only from the type collection from 
Czechoslovakia. 

In view of the very brief description and my not having examined 
specimens of this variety, I cannot evaluate it. For the present I 
accept Svréek’s judgement and transfer the variety with rank un- 
changed to Alpova so as not to leave it dangling in a different genus 
from the type variety. 


8. Alpova olivaceoniger (A. H. Smith in Smith & Zeller) Trappe comb. 
nov. Pl. 58, Fig. 19. 


= Rhizopogon olivaceoniger A. H. Smith in Smith & Zeller, Mem. N. Y. 
Bot. Gard. 14: 27, 1966. 


ETYMOLOGY: Latin, olivaceoniger ("olive black"), referring to 
the dark color and even darker staining of the peridium. 
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BASIDIOCARPS 15-25 mm diam, up to 40 mm long when 
elongated, irregularly shaped. PERIDIUM reviving to 0.2-0.4 mm 
thick, finely fibrillose, brownish olive, darker from being handled, 
when dried dark gray to dark olive; no rhizomorphs evident. 
GLEBA sticky gelatinous, exuding a yellowish pink fluid where 
cut, with rounded, gel-filled chambers 0.2-0.8 mm long separated 
by pallid veins, the chamber contents pallid in youth and brown at 
maturity. ODOR fruity, taste mild. KOH on dried peridial surface 
instantly black, slowly fading to dark brown; FeSO4, quickly 
black, fading to olive. 

SPORES (6-)6.5-9(-10.5) x (2.2-)2.4-3 u, oblong to narrowly 
ellipsoid, some specimens additionally having frequent allantoid 
or irregular spores, the walls thin or slightly thickened, smooth; 
in KOH hyaline singly, gray to grayish yellow in mass; in Melzer’s 
reagent with 1-3(-4) false septa, yellow singly, brownish yellow in 
mass; in cotton blue cyanophilic with 1-3(-4) false septa in youth, 
acyanophilic at maturity. BASIDIA borne among gelatinizing 
hyphae filling the chamber, poorly reviving, clavate, 4-6 spored. 

PERIDIUM: epicutis 20-40 u thick, of appressed to tangled- 
erect, deep orange-brown hyphae 5-8 u diam, the color mostly in 
the cell contents but not diffusing into the fluid of KOH mounts, 
walls thin to thickened. Subcutis 180-360 u thick, of hyphae 3-10 u 
diam but with most cells inflated to 12-40 diam, near the epicutis 
the walls orange-brown and up to 6 u thick, towards the gleba the 
walls hyaline and thin. Clamp connections lacking. GLEBA: 
tramal tissue abruptly differentiated from the peridium as hyaline, 
thin-walled, interwoven hyphae 2-5 u diam but with cells often 
inflated to 8-10 1, near the chambers the walls gelatinous thickened. 

Distribution, habitat, and season: Known only from Nova Scotia, 
hypogeous, in coniferous forests as a probable mycorrhizal asso- 
ciate of Pinus spp. and Picea spp. July through October. 

Collections examined: TYPE: NOVA SCOTIA, Annapolis Co., 
North Williamston. In sandy soil with Picea roots under 2 or 5 in. 
of black duff. 3 Oct 1963. Harrison 4666 (MICH). Other collections: 
NOVA SCOTIA: K. A. Harrison 4668, 4669, 4670, 4671, 4672, 4675, 
4674, 4675, 4676, 4684, 4685, 4686, 4688, 4689, 4690, 4691, 4692, 
4695, 4695, 4696, 4705, 4704, 4706, 4711, 4712 (DAOM). 

A particularly distinctive feature of this species is the frequent, 
multiple false septation of the spores as mounted in Melzer's 
reagent or cotton blue. I have not observed this phenomenon in 
other species of Alpova or Rhizopogon. 


296 


9. Alpova olivaceotinctus (A. H. Smith in Smith & Zeller) Trappe 
comb. nov. Pl. 58, Fig. 20. 


= Rhizopogon olivaceotinctus A. H. Smith in Smith & Zeller, Mem. 
N. Y. Bot. Gard. 14: 28, 1966. 


ETYMOLOGY: Latin, olivaceotinctus ("olive tinged"), referring 
to the color of the dried peridium. 

BASIDIOCARPS 15-25 x 20-45 mm, globose to lobed and irregular 
or elongated. PERIDIUM reviving to 0.2-0.5 mm thick, appressed- 
fibrillose, yellowish brown, when dried tinged olive over dull 
brown; rhizomorphs scattered. GLEBA exuding a latex when fresh, 
as dried the chambers filled and separated by pallid veins, the 
chamber contents yellowish brown. KOH on dried peridial surface 
instantly reddish brown, soon darkening to black; FeSO4, quickly 
dark brown. 

SPORES (6-)8-10(-12) x 3-4(-5) u, ellipsoid to oblong, a few 
subangular to subfusoid or irregular, the walls slightly thickened 
at maturity, smooth; in KOH greenish hyaline singly, yellowish 
gray in mass; in Melzer's reagent light brownish yellow singly, 
yellowish brown in mass; in cotton blue strongly cyanophilic in 
youth, acanophilic at maturity. BASIDIA borne among tangled, 
gelatinized hyphae along the chamber walls but not in a palisade 
and, less abundantly, among gelatinizing hyphae filling the cham- 
bers in youth, the basidia gelatinizing and indistinct at early stages 
of development. 

PERIDIUM: epicutis + 25 / thick, of appressed, interwoven 
hyphae 2-5 u broad with scattered inflated cells, the walls yellow 
and thin to somewhat thickened, the contents brownish yellow 
and diffusing into the fluid of KOH mounts. Subcutis of inter- 
woven, hyaline hyphae 2-10 u diam with scattered, somewhat 
inflated cells, the walls 0.5-1.5(-2) u thick. Clamp connections absent. 
GLEBA: tramal mediostratum of interwoven, hyaline, thin-walled 
hyphae 2-6 u diam with some slightly inflated cells, diverging to 
tightly interwoven, highly gelatinized hyphae near the chambers; 
in early youth, the chambers lined with a tightly packed palisade 
of long, highly gelatinized cells from the tips of which grow very 
indistinct, thin-walled, interweaving, hyaline hyphae that fill the 
chambers but soon autolyse, the palisade also autolysing about the 
time that spores begin to form. 

Distribution: known only from the type collection from Cali- 
fornia. 


297 


Collection examined: TYPE: CALIFORNIA, 9 Feb 1956, Hoxie 
13 (MICH). 

A. olivaceotinctus is intermediate between Rhizopogon and 
Alpova. A vestigial, tangled hymenium appears to be present; at 
least most basidia occur around the chamber lining. However, in 
youth the chambers are filled with hyphae and some basidia and 
at maturity with spores. Since the Rhizopogon-Alpova series 
constitutes a continuum, arguments can be made to place the 
species in either genus. Its overall aspect, at least as dried, is that 
of an Alpova. 


10. Alpova alexsmithii Trappe spec. nov. Pl. 56, Fig. 6; Pl. 57, Fig. 11; 
PI. 58, Fig. 21. 


Fructificationes 4-40 mm latae, subglobosae vel applanatae, elon- 
gatae, vel irregulares. Peridium 0.2-0.5 mm crassum, cinnamomeum 
vel fuscum, coactum vel plus minusve scabrum, cellulis inflatis 
numerosis; rhizomorphis magnis, adpressis. Gleba gelatinosa, 
loculis repletis, vinoso-bubalinis. Sporae 5-7(-8) x 5-4(-5) u, plerum- 
que ellipsoideae, leves, hyalinae. Basidia 21-29 x 4-5 u, clavata. 
Holotypus: Washington, Thurston Co., Mt. Rainier Nat. Park, 
Meadow Cr., Trappe 3749 (OSC). 

ETYMOLOGY: in honor of Dr. Alexander H. Smith. 

BASIDIOCARPS 4-40 mm broad, smaller specimens subglobose, 
the larger flattened to elongate or irregular with lobes and furrows. 
PERIDIUM 0.2-0.5 mm thick, yellowish brown to dark brown, 
sometimes staining darker where bruised, felty to more or less 
scabrous and occasionally rimose-rugulose, drying dark olive to 
nearly black; large, concolorous rhizomorphs appressed on lower 
side, originating from a basal tuft of hyphae and rhizomorphs. 
GLEBA firm to crisp, sticky gelatinous, in wet weather exuding 
sticky fluid from the chambers; chambers rounded, gel-filled, 0.3- 
0.6 mm diam, separated by white veins, the contents in youth pallid, 
at maturity grayish yellowish pink, when dried light yellowish 
brown. ODOR faint, pleasant. KOH on fresh and dried peridial 
surface, instantly dark brown, soon black; FeSO4, dark brown and 
soon black on fresh specimens, quickly olive on dried specimens. 

SPORES 5-7(-8) x 3-4(-5) u, ellipsoid or a few subpyriform to 
obovoid, smooth, thin-walled; in KOH 1-2 guttulate and hyaline 
singly, grayish yellow in mass; in Melzer’s reagent pale yellow 
singly, orange-yellow in mass; in cotton blue strongly cyanophilic 
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in youth, acyanophilic at maturity. BASIDIA borne among gelatin- 
izing hyphae filling the chambers, clavate, 21-29 x 4-5 u, hyaline, 
thin-walled, readily collapsing and by maturity autolysed. 

PERIDIUM: epicutis erratic in thickness, of tangled hyphae 
2-4 u diam with light yellowish brown walls, occasional versiform 
end cells 4-8 u diam present, no pigment diffusing in KOH mounts; 
subcutis 174-470 u thick, near the epicutis often arranged in an 
erratic, obscurely radiate palisade (observable only in perfect, thin 
sections) of hyphae 8-20 u diam with brown walls 2-4 u thick, this 
layer underlain by interwoven, hyaline, thinner-walled hyphae 4- 
10 u at septa with most cells inflated to 8-30 u; clamp connections 
absent or rare. GLEBA: tramal mediostratum of interwoven, 
hyaline, thin-walled hyphae 3-6 u diam with cells frequently inflated 
up to 12(-30) u, near the chambers the hyphae highly gelatinized; 
chambers lined with a palisade of subclavate to irregularly constrict- 
ed, hyaline, thin-walled cells 20-40 x 4-6 u, some giving rise to 
short, stout, hyaline, thin-walled brachybasidiole cells or basidia 
but most extending as interwoven thin-walled, hyaline hyphae 
that fill the chambers. 

Distribution, habitat, and season: Cascade Range of Oregon and 
Washington in montane and subalpine forests, hypogeous, probab- 
ly forming mycorrhizae with Tsuga mertensiana (Bong.) Carr. and 
possibly other conifers. August and September. 

Collections examined: TYPE: WASHINGTON, Thurston Co., Mt. 
Rainier Nat. Park, Meadow Cr. (below Mowich Lake), T. 17 N., 
R. 7 E., NW 1/4 of SW 1/4 sec. 23, elev. ca. 1.200 m., on flats near 
meadow below the road, Trappe 3749, (OSC). PARATYPES: ORE- 
GON, Lane Co., Willamette Pass, in pure stand of Tsuga mertens- 
iana, 17 Sept 1971, Trappe 2906 (OSC); Marion Co., near south 
shore of Breitenbush Lake, in mixed subalpine conifer grove, 
22 Aug 1970, Trappe 2194 (OSC). WASHINGTON, Thurston Co., 
Mt. Rainier Nat. Park, Meadow Cr., Trappe 3950 (OSC). 

I have found rare clamp connections on occasional specimens, 
but in most collections none are detectable. Otherwise, the affini- 
ties of A. alexsmithii are clearly to sect. Rhizopogonella. 

Alpova alexsmithii is closely akin to Rhizopogon subalpinus 
Smith and has been collected near the type locality of the latter 
species. Examination of the type of R. subalpinus (Oswald 3, MICH) 
revealed that, in addition to generic differences, it has more strong- 
ly colored spores, broader basidia, and a somewhat differently 
colored and structured peridium than A. alexsmithii. A. olivaceo- 
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tinctus differs from A. alexsmithii in having longer, thicker- 
walled spores, peridial hyphal pigment that diffuses into KOH 
mounts, and in several anatomical features. 


11. Alpova pachyphloeus (Zeller & Dodge emend. Trappe) Trappe 
comb. nov. Pl. 56, Fig. 7; Pl. 58, Fig. 22. 


= Rhizopogon pachyphloeus Zeller & Dodge, Ann. Mo. Bot. Gard. 5: 
9. 1918, non sensu Smith & Zeller, Mem. N. Y. Bot. Gard. 14: 50, 1966. 


ETYMOLOGY: Greek, pachyphloeus ("thick bark"), referring 
to the thick peridium. 

BASIDIOCARPS up to 30 mm diam, subglobose. PERIDIUM up 
to 0.8 mm thick, fibrillose-reticulate, grayish yellow to orange 
yellow, when dried orange yellow to dark orange brown, reticulated 
by concolorous to dark brown, appressed, prominent to fine rhizo- 
morphs. GLEBA gelatinous, with gel-filled, labyrinthiform cham- 
bers 50-200 u broad separated by narrow white veins, the chamber 
contents brown, when dried black. ODOR foul. KOH on dried 
peridial surface instantly dark reddish brown, quickly black; 
FeSO4, quickly reddish brown, soon black. 

SPORES 6-8 x 2.4-3.2 u, mostly ellipsoid but a few obovoid, 
irregularly constricted, crooked, etc., not truncate, thin-walled, 
smooth; in KOH light yellow singly, brown in mass; in Melzer's 
reagent light yellow, orange-brown in mass; in cotton blue, cyano- 
philic in youth, acyanophilic at maturity. BASIDIA not reviving 
(all autolysed). 

PERIDIUM varying from 300-750 u thick on a single specimen, 
comprised primarily of tightly interwoven rhizomorphs; epicutis 
of appressed rhizomorphs and hyphae 4-8 u diam with hyaline to 
yellow, thin to slightly thickened walls, yellow surface granulations, 
and deep yellow to brownish yellow contents that diffuse into the 
fluid of KOH mounts; subcutis of mostly fascicled, hyaline hyphae 
4-8 u diam, occasional cells somewhat inflated, the walls gelatinous 
thickened up to 3 u; clamp connections absent. GLEBA: trama 
50-100 u thick, of hyaline hyphae 3-8 u diam, the walls much 
gelatinized, subparallel in the mediostratum and diverging to tightly 
interwoven around the chambers. 

Distribution: known to me only from the type collection from 
Jamaica. Zeller and Dodge (1918) term it cosmopolitan” and cite 
collections from Africa, Australia, and Colorado. I have not seen 
these collections, but I consider them unlikely to be A. pachyphloeus. 
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The collections from several localities in the eastern U. S. cited by 
Smith and Zeller (1966) are all Alpova nauseosus. 

Collection examined: TYPE: JAMAICA: Cinchona, 4,500-5,200 ft., 
wet mountainous region, W. A. and Edna L. Murrill, Dec. 25 - Jan. 8, 
1908-1909. Murrill 605, Rhizopogon pachyphloeus (NY). 

The confusion in past descriptions of this species appears to stem 
from Zeller and Dodge (1918) including more than one taxon in 
their original concept and in the presence of three separate packets 
labeled "Type" in the Zeller herbarium at NY. Zeller and Dodge 
regarded Rhizopogon pachyphloeus as related to R. diplophloeus 
by virtue of the "vesicular cells in the hyphae of the outer portion 
of the peridium" of each. The type collection of R. pachyphloeus 
which they designated and on which I have based the species 
description is in excellent condition and revives beautifully. It 
completely lacks vesicular cells or, for that matter, any other 
features that might relate it closely to R. diplophloeus. Enclosed 
in the packet with this collection is a water-color painting of the 
fungus when fresh plus Murrill's own, hand-written notes. A 
specimen in the packet, even though dried, is readily identifiable 
as the one painted. 

A second packet is labeled "Herbarium of S. M. Zeller, 1417, 
Rhizopogon pachyphloeus Zeller and Dodge, Type" and also 
repeats the data given on the first packet. This contains typical, 
well-matured Alpova diplophloeus. The third packet, labeled 
identically to the second, is empty. One can only speculate on how 
specimens of A. diplophloeus came to be in a packet labeled as 
type of Rhizopogon pachyphloeus, but mutually exclusive features 
of both species are merged into the type description by Zeller 
& Dodge. Smith (Smith & Zeller, 1966) did not know of the exis- 
tence of the first packet and cited the second (Zeller 1417) as the 
source of his concept of R. pachyphloeus. He discussed the close 
similarity between "R. pachyphloeus" as he saw it and R. diplo- 
phloeus, but differentiated them on the basis of peridial characters 
that he and I have since discovered to be developmental stages of 
A. diplophloeus. 

Murrill's description of fresh sporocarps of A. pachyphloeus 
and the dried specimens strikingly resemble several rhizomorphic- 
reticulate species of Rhizopogon subg. Rhizopogon subsect. An- 
gustispori, to which it is clearly closely related. 
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12. Alpova piceus (Berkely & Curtis) Trappe comb. nov. Pl. 58, 
Fig. 23 
= Rhizopogon piceus Berkeley & Curtis, Am. Acad. Arts Sci. Proc. 4: 
124, 1860, non sensu Coker & Couch, The Gasteromycetes of the 
Eastern United States and Canada p. 34, 1928. 

ETYMOLOGY: Latin, piceus ("pitch black”), referring to the 
color of the dried peridium. 

BASIDIOCARPS as dried + 1.5 mm diam, subglobose. PERIDIUM 
reviving to + 1.2 mm thick, black as dried. GLEBA with labyrinthi- 
form chambers + 0.1-0.2 mm broad, separated by narrow, dark 
brown veins, the chambers empty in early youth but soon filled with 
spores mixed with gelatinized mycelial fragments, the contents 
light brown at maturity as dried. 

SPORES 4.5-8(-9) x 2.7-3.5(-4) u, ellipsoid or occasionally obo- 
void, smooth, thin-walled; in KOH hyaline singly, light yellowish 
gray in mass; in Melzer's reagent pale yellow singly, orange yellow 
in mass; in cotton blue cyanophilic in youth, acyanophilic at 
maturity. BASIDIA poorly reviving, borne on hyphae that grow 
from the chamber walls to fill the chambers, autolysed at maturity. 

PERIDIUM poorly reviving; epicutis of appressed, interwoven, 
hyaline, thin-walled hyphae 1.5-5 u diam; subcutis not reviving, 
with heavy dark brown, amorphous deposits throughout, oleiferous 
hyphae present, no clamp connections seen. GLEBA: tramal hyphae 
1.5-2.5 u diam, nearly completely gelatinized; hymenium lacking. 

Distribution: Hong Kong and Bonin Island (western Pacific). 
Hypogeous. 

Collections examined: TYPE: HONG KONG: Herb. U. S. North 
Pacific Exploring Expedition 1853-1856 No. 292, leg. C. Wright 
(F, ISOTYPE BPI). BONIN ISLAND: Lloyd 30096 (BPI). 

This species differs from Rhizopogon fabri Trappe (= Rhizo- 
pogon piceus sensu Coker & Couch) in having smaller, paler 
spores produced by basidia scattered through the glebal chambers 
rather than borne in a hymenium. Other important anatomical 
differences also probably exist, but poor revival of the specimens 
precluded their evaluation. 


13. Alpova microsporus (Velenovsky) Trappe comb. nov. 


= Melanogaster microsporus Velenovsky, České Houby 4/5: 809, 1922, 
non Mattirolo, Beitr. Kryptogamenflora Schweiz 8(2): 39, 1935. 


ETYMOLOGY: Greek, microsporus ("small-spored"). 
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The following description is derived from Knapp (1954) and 
Svréek (1958): BASIDIOCARPS 10-30(-80) mm broad, oblong to 
irregular. PERIDIUM in youth pale yellow, becoming yellow and 
by maturity sordid olive-brown to dark reddish brown. GLEBA 
gelatinous, with small, gel-filled chambers separated by pale yellow 
veins that turn red (with exposure?), the chamber contents in 
youth greenish yellow, at maturity brownish black. ODOR none. 

SPORES (4-)4.5-6(-7) x 2-3(-4) u, fusiform to narrowly ellipsoid 
or oblong, minutely truncate-cupped, the walls distinctly thickened, 
smooth, mostly biguttulate; in youth hyaline, with age yellow, and 
at maturity yellowish brown. 

PERIDIUM: epicutis of appressed somewhat thick-walled 
hyphae and emergent hyphal tips; subcutis thick, of interwoven 
hyphae, no inflated cells or clamp connections mentioned. 

Distribution: the type collection is from Czechoslovakia, but 
also reported from Germany and Switzerland. 

This species clearly belongs in Alpova. I have not seen specimens, 
and available descriptions omit too many details to allow sound 
evaluation of relationships to other species. 


Alpova subg. Antridium Trappe subg. nov. 

Gleba loculis minus quam 100 u longis; chlamydosporae inter 
basidiosporas mixtae. 

TYPE SPECIES: Alpova klikae (Mattirolo) Trappe 

ETYMOLOGY: diminutive of Greek antron ("cavity"), thus "little 
cavities” in reference to the tiny chambers. 

Glebal chambers reviving less than 100 u long; chlamydospores 
mixed among the basidiospores. 


14. Alpova klikae (Mattirolo) Trappe comb. nov. Pl. 58, Fig. 24. 


= Cremeogaster klikae Mattirolo, Atti R. Accad. Sci. Torino 69: 240- 
241, 1934. 


ETYMOLOGY: In honor of the amateur Czech mycologist, Bohu- 
mil Klika (1868-1942), who sent one of the two known collections 
of the species to Mattirolo. 

Dried BASIDIOCARPS 5-20 mm diam, irregularly globose. PERI- 
DIUM reddish brown to brownish black as dried, in youth felty, 
with age breaking into evanescent scales that readily flake off to 
reveal the gleba. GLEBA gelatinous, with brownish yellow, rounded, 
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gel-filled chambers reviving to 30-70 u long separated by pallid veins 
reviving to 10-20 u broad, appearing nearly homogenous by matu- 
rity. KOH on dried peridial surface instantly black; FeSO4, quickly 
black. 

SPORES of two types, the majority 5-10 x 3.5-5 u, ellipsoid or 
slightly asymmetrical, the walls up to 0.5 u thick, smooth; the 
second type 8-15 x 3.5-5 u, fusiform to oblong, bacilliform, allan- 
toid, reniform, subangular, or irregular, frequently truncate, the 
walls up to 0.8 thick, smooth; both types in KOH subhyaline 
singly, light grayish yellow in mass; in Melzer’s reagent pale yellow 
singly, brownish orange in mass; in cotton blue the walls strongly 
cyanophilic. BASIDIA borne among gelatinizing hyphae filling the 
chambers, not reviving but clavate and 4-6 spored according to the 
original description. 

PERIDIUM reviving poorly, a simple layer of hyaline to pale 
yellow, interwoven, thin-walled hyphae 3-10 u diam at septa, with 
many cells greatly inflated; poor revival of hyphae precluded deter- 
mining whether or not clamp connections were present. GLEBA 
poorly reviving, the tramal hyphae hyaline with highly gelatinized 
walls, subparallel. 

Distribution: known to me only from the neotype from northern 
Italy, but Mattirolo (1934) reported receiving a collection from 
Czechoslovakia. Subhypogeous. 

Collection examined: NEOTYPE: ITALY, 1916, det. Mattirolo 
(TO). 

Mattirolo (1934) stated that the Italian specimens were collect- 
ed from near Acqui in Piemonte in 1916. The only packet that I 
have been able to locate in Mattirolo’s herbarium at Torino was 
labeled "Italy, Rodero (Como), 1916, Mattirolo.” Since Mattirolo 
knew of only one collection from Italy, the packet label is probably 
erroneous. For lack of definitive records, however, the collection 
must at present be designated as a neotype. The specimens match 
Mattirolo's description of Cremeogaster klikae enough to confirm 
that they are, indeed, that species as he conceived it. 

Alpova klikae resembles A. superdubius (Lloyd) Trappe in 
having hyaline, thin-walled, much inflated cells in the peridium; 
very small glebal chambers separated by narrow veins; and two 
distinct types of spores. In the case of A. superdubius the two spore 
types are basidiospores and chlamydospores. Poor revival of A. 
klikae precluded determination of spore origins, but Mattirolo 
specified that the smaller, ellipsoid spores were borne on basidia. 
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He did not mention the larger, irregular spores, but these resemble 
the chlamydospores of A. superdubius. 


15. Alpova superdubius (Lloyd) Trappe comb. nov. Pl. 56, Fig. 8; 
Pl. 57, Fig. 12; Pl. 58, Fig. 25. 


= Rhizopogon superdubius Lloyd, Mycol. Writ. 7: 1172, 1923. 


ETYMOLOGY: Latin, superdubius ("extra doubtful"), reflecting 
Lloyd's understandable perplexity about the appropriate genus for 
this peculiar species. 

Dried BASIDIOCARPS 15 x 50 x 22 mm, irregularly pulvinate 
and much lobed, with a long, black, rooting basal projection 10 x 
5mm. PERIDIUM minutely verrucose, dark reddish brown. GLEBA 
black with dark brown, vein-like radiations from the base; cham- 
bers filled, minute and macroscopically indistinct. KOH on peri- 
dium quickly brownish black; FeSO4, slowly dark brown. 

SPORES of two types: basidiospores 5-10 x 2.5-5 u, ellipsoid to 
subcylindric, allantoid or reniform, the walls less than 0.5 u thick, 
smooth, attachments inconspicuous; and chlamydospores, 5-12 x 
3-5 u ovoid to ellipsoid or broadly fusoid, broadly truncate, the 
walls 0.5-1.0 u thick, smooth; in KOH all spores pale yellow singly, 
grayish yellow in mass; in Melzer's reagent yellow singly, orange- 
brown in mass; in cotton blue strongly cyanophilic. BASIDIA 
borne among gelatinizing hyphae, 2 u broad, bearing 8-11 spores 
on fine sterigmata; chlamydospores borne among basidia as differ- 
entiated, easily detached end cells of thin-walled hyphae that often 
branch dendroidally from a parent hypha. 

PERIDIUM: verrucose epicutis of erect hyphal fascicles 150- 
250 x 200-250 u, the hyphae brooming out at the fascicle tips; 
terminal hyphae of fascicles and the intervening spaces 5-8 u diam, 
deep orange-brown from the cell contents which diffuse into the 
fluid of KOH mounts, the walls thin and yellow, the end cells 
long, cylindric to clavate or subcapitate; subcutis of interwoven, 
hyaline, thin-walled hyphae 4-10 u diam at septa but with many, 
poorly reviving but apparently greatly inflated cells. Oleiferous 
hyphae and clamp connections present. GLEBA: tramal veins 
reviving poorly to 10-20 u diam, of much gelatinized, interwoven, 
hyaline, thin-walled hyphae 2-10 u diam at septa; inflated cells 
apparently present but not reviving; chambers 20-60 x 15-30 u, 
elongate to labyrinthiform. 

Distribution: known only from the type collection from Iowa. 
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Collection examined: TYPE: IOWA, Fort Dodge, O. M. Oleson 
693 (Lloyd 30103, BPI, a half specimen). ISOTYPE: Same data as 
type, Mo. Bot. Gard. 56525 (BPI, the other half of the same, single 
specimen represented in the type). 

Although this species is much closer to being an Alpova than a 
Rhizopogon, I remain "superdubius" with Lloyd about its true 
affinities, especially because of the long, stipe-like rooting base. 
Nonetheless, the structure of the subcutis, the gleba, and the two 
spore types are strikingly similar to those of Alpova klikae, which 
fits comfortably in the genus. The epicutis is especially distinctive 
but not completely alien to the Rhizopogon-Alpova line. Rhizo- 
pogon griseovinaceus A. H. Smith is minutely areolate from 
aggregated trichodermial elements (Smith, 1968), and R. armenia- 
cus Harrison & Smith is "at first arranged in a very loose turf but 
becoming appressed and forming fascicles" (Harrison & Smith, 1968). 


OTHER TAXA CONSIDERED 
Leucogaster braunii Rick, Egatea 19; 110, 1954. 


Rick's description is suggestive of Alpova, except for a cryptic 
reference to "winged" spores: "Sporis subfusiformibus, sub-hyalinis, 
strato hyalino cinetis et sic multo longioribus et saepe alatis, in 
sicco paucis alatis, 10 x 3-5 u (sine ala)." Repeated attempts to 
locate the type collection have failed. Although the fungus can 
hardly be a Leucogaster by virtue of its "subfusiform, . . . often 
winged" spores, in cannot be placed in a genus without a specimen 
for typification. 


Leucogaster rotundisporus Fogel & Trappe spec. nov. 


= Cremeogaster levisporus Mattirola in Lloyd, Mycol. Writ. 7: 1278, 1924. 
(Latin description in Mattirolo, Atti R. Accad. Torino 69: 248, 1934); 
non Leucogaster levisporus Zeller, Mycologia 33: 206, 1941. 


Zeller & Dodge (1924) regarded this species as a relatively 
immature stage of Leucogaster citrinus (Hark.) Zell. & Dodge. From 
study of the type collection (I. M. Johnston 265, Lloyd Herbarium, 
BPI), R. D. Fogel and I agree that it belongs in Leucogaster, but it is 
not immature and decidely not to be equated with L. citrinus. Proper 
disposition of the species awaits critical revision of the genus now 
underway by Robert D. Fogel (personal communication). As type 
species for Cremeogaster, it is renamed here to dispose of that 
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genus, the only other species having been recombined as Alpova 
klikae earlier in this paper. (A new species epithet is necessary because 
recombination of the epithet levisporus would produce a homonym of 
Leucogaster levisporus Zeller, a quite different species.) 


Rhizopogon fabri Trappe spec. nov. 


= Rhizopogon piceus sensu Coker & Couch, The Gasteromycetes of the 
Eastern United States and Canada p. 34, 1928, non Berkeley & Curtis, 
Amer. Acad. Arts Sci. Proc. 4: 129, 1860. 


ETYMOLOGY: Latin, genetive of faber ("Smith"), in honor of 
Prof. Alexander H. Smith, who incorporated this species into his 
critical and extremely significant research on the genus Rhizo- 
pogon (Smith & Zeller, 1966). 

Fructificationes + 15 mm crassae, galbanae, dein fuscantes, 
glabrae, rhizomorphis abundantibus, peridiis 300-500 u crassis. 
Glebae testaceae, loculis parvulis, hymeniis, hyphis lactiferis. 
Sporae 8-11 x 3-4 u, ochraceae, oblongae vel interdum subangulae. 
Holotypus: Coker 6059, "North Carolina, South of Pritchards. 
Nitilla Branch, under pines in upland woods," leg. H. R. Totten, 
30 Jan 1923 (NC). 

The type collection shows a definite hymenium which produces 
sufficient spores to fill the small glebal chambers, with no suggestion 
that the chambers are ever filled with hyphae and basidia. The 
type of Alpova piceus from Asia lacks a hymenium and has basidia 
borne among hyphae that fill the chambers. 


Rhizopogon hysterangioides A. H. Smith in Smith & Zeller, Mem. 
N. Y. Bot. Gard. 14: 50-51, 1966. 


Alexander Smith (personal communication) suggested that this 
species might be allied to Alpova. The type (Smith 69015), a well 
matured collection, has empty chambers and thereby is excluded 
from Alpova. However, the hymenium is rather disorderly for a 
Rhizopogon, with the basidia long-pedicellate and extending loose- 
ly 50-100 u beyond the brachybasidioles into the chamber. It 
gives an impression of tendency towards filled chambers and pro- 
bably represents a stage of advancement in the phylogenetic 
progression from Rhizopogon to Alpova. 
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Plate 55 (Trappe) 

Figs. 1-4. Alpova diplophloeus f. diplophloeus. -- 1. Sporocarps, surface 
and cross section (scale in mm) - 2. Peridium and outer gleba 
stained in safranin-fast green. X 125 - 3. Peridial epicutis, young 
specimen stained in safranin-fast green. X 500 — 4. Peridial epi- 
cutis, mature specimen stained in safranin-fast green. X 500. 


Plate 55 


Plate 56 (Trappe) 
Figs. 5-8. Peridial cross sections of Alpova spp. stained in safranin-fast 
green. X 500 
Fig.5. A. luteus 
Fig. 6. A. alexsmithii 
Fig. 7. A. pachyphloeus 
Fig. 8. A. superdubius 


Plate 56 


Plate 57 (Trappe) 
Figs. 9-12. Glebal cross sections of Alpova spp. stained in safranin-fast 
green. X 500; T = trama, C = fertile chambers. 
Fig. 9. A. diplophloeus f. diplophloeus 
Fig. 10. A. luteus 
Fig. 11. A. alexsmithii 
Fig. 12. A. superdubius 


Plate 57 


Plate 58 (Trappe) 


Figs. 13-25. Spores of Alpova spp. X 1250. 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


Fig. 


13. 
14. 
15. 
16. 
Li. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


25. 


. diplophloeus f. diplophloeus in cotton blue 

. diplophloeus f. europaeus in KOH 

. nauseosus in KOH 

. luteus in KOH 

. mollis in KOH 

rubescens in KOH 

. olivaceoniger in cotton blue 

olivaceotinctus in KOH 

. alexsmithii in cotton blue 

. pachyphloeus in KOH 

. piceus in cotton blue 

. klikae in cotton blue (arrows indicate presumed chlamydo- 
spores) 

A. superdubius in cotton blue (arrows indicate chlamydospores) 
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